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:nd yaille: of HE gin:-n in Table I 
. the serond ortler term:; in the ra,l-

:ure. 
J 5 com'erning the flo\\- of heat OO\"e 
_r.lt by the ordillary difl'usiye m('('ha­
fly the COlUlterflO\y meehani:;m. '{hat 
if-ring the results of ZUlo\-ieva V O) 
'em: when these arc applied to the 
::!(,UDt of heat carried by the nonnal 
:Ifr., of magnitude l;maller than that 
-n at the largest :11"8. 
i" that the kinetic energy associated 
at flow by illternnl conn'etion. The 
end of the slit will be conveyed as 
.. j fluid com-ection. The total heat 

(37) 

:.l :md defining qi(Z) as the heat wr­
; ,r z ill the slit, i.e., qi (z) = psTvn , 

d (1h(::)2]. 
~T) ps1 

(38) 

1; ior temperatures above 1.1°K and 
-riments uuder discu 'sion, exeep,t in 

_ ' I\: the maximum yalue of this term 

I 
i 
{ 

> re p, = Pn it is of course zero; and t 
'" kinetie energy terms cannot appre- • 
'::3 . 

. ' lion i- the influence upon the heat 
• chrough shear. :\c("ording to tile t\\"o 
, -ruly cla,.;sieal Ouid \\"ith a c1:l!!.-icul 
.::ne per srcond by shear may he ex­
·.·~ioll <f> in the form used by London 

-y + '1/(~'VIY' (39) 

) :1.:' made pre\-iously, the dominant 
l. ,:~H ) beeomes upon uycragillg 3t ro:<s 
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the slit: 

(40) 

The total amount of heat. getwrated in the slit per second through the action 
(If viscous forces may be found by integrating thi,.; expre::;sion onr the volume of 
the slit : 

04> = - J <I> dF 1
d 1tc 1L q2 . . __ 'W fT q2 dz , 

- l' d·) dx dy d" - -d -T ./T d1 o 0 0 A - T O .\ ( 

fTl elT 
= - u:dq T O T(l + exd~q2) 

(41) 

Fsing (25) and assuming in the fir;:;t approxunntion that the heat generated 
docs not appreciably perturb the temperature gradient in the slit. 

In the lo\\"er temperature range \\"e may neglect ex d2q2 compared \\"ith unity 
aJld Eq. (·n) becomes 

(-11a) 

Clearly this term is comparable ill magnitude \yith the total heat Q = 'W dq 
and it would at first sight appear that dissipnti\-e processes might appreciably 
affect the o\'er-a11 heat transport for a given temperature difference. 'Ye shall 
now show that this is not the case, and that in fact the Ibyleigh term is respon­
~ible for normal fluid generation resulting in the increase in the normal fluid flux 
bet.ween the hot and the cold ends of the slit. 

The average normal fluid flux entering the slit at the hot end of the slit i" 
N1 = (PnVn)I gm /cm

2
-sec and that leaving the cold end is No = (Pnvnhgm/ cm2-

::;ec_ The change in flux is then AN = (PnVn ) I - (Pnvn) O gm t"cm2-sec and we 
assert that. this dilferpl1ce arise'S from the generation of normal fluid within the 
::;Iit by viscous forces. The efleet of normal fluid generation in the slit may be 
included in the equation of continuity in the manner "ugge:;ted by Zilscl (;30): 

ap" at + \·p"v" = r (-12) 

whPre r (gm . ('md-sec ) repre:=;enf:-; the generation t('rm for normal fluid (there is 
of cour:;e an equal sink t('rm for ;;u])rrfluid ) . In "trad.\' state flow the time derinl­
tive vanishes, and the total t'il<lnge in normal fluid flllX may b(' found by int('­
gmting (·t2) throul!:hout tlw "lit \·olume. Tlw h('at required to ).';ener:1t(' l' i,.; 
I'.sxT (the lambda point entropy 8k (')lter,; be('uuse r r('fers to gPllCl":1t.iOll of 1,01" 

mal fluid alone rath('r than flllid of uen:;ity P" , and the approximation p" P = 

g ' 8k , yalid in the temprratur(' rang(' of int('re"t, i" tl:,('tI ) . ::\(').';I(,(·tinl!: for tlw 
moment di.:;:;ipation :1ri..;ing in th(' Gorter-:\l('llink term we identify thi:; heat 


